Introduction
============

Self-medication is defined as obtaining and consuming drugs without the advice of a physician to treat self-recognized illnesses or symptoms.[@B1],[@B2] Generally involving over-the-counter (OTC) medications but also associated with prescription-only medicines (POM)[@B3],[@B4], self-medication forms a part of the concept of self-care and may be guided by a community pharmacist.[@B2] Pharmacists can advise patients on drug choice and the "responsible" use of approved OTC drugs.[@B1],[@B2]

Adolescence is a key period in which an individual takes first steps towards self-care and self-medication.[@B3],[@B5],[@B6],[@B7],[@B8],[@B9],[@B10] The health care habits adopted during adolescence may be carried over into adulthood. Moreover, adolescents may indulge in autonomous health behaviors, use medicine irrationally without adult guidance[@B6],[@B7],[@B8],[@B11] and also misuse OTC and prescription drugs to get "high".[@B12] Additionally, a familial practice of SM has been reported to encourage SM during adolescence.[@B10] The United Arab Emirates (UAE) is a Middle Eastern country of the Gulf Cooperation Council (GCC). An average 53.43% of the population of GCC countries (total population: 45.9 million[@B13]) consists of expatriates.[@B14] In the UAE, the expatriates constitute about 83% of the total population15 and those who live with their family are educated, professional qualified and belong to the middle/ higher income group.[@B15] These expatriates may have access to a wide range of OTC medication (or even POM) in their home countries in addition to the OTC medicines available in UAE community pharmacies. Moreover, differences in accessibility to the public healthcare system between the local Emirati and expatriate population may also influence self-medication practices in the latter.

Though globalization and migration have become a common phenomenon, published data on self-medication practices in this large population (expatriates) are lacking and studies on the use of medicines by adolescents' (whether local or expatriate) from the Middle Eastern countries are scarce.[@B8] As no previous study on medicine use by adolescents in the UAE could be identified, we felt it was worthwhile to explore the prevalence and practices of self-medication in this population.

The aims of the study were to explore the prevalence of self-medication with both POM and OTC medications, the health complaints related to self-medication, sources of drug procurement and sources of drug recommendation and to investigate any gender differences related to self-medication among expatriate high school students of UAE.

Methods
=======

A cross-sectional survey was carried out among a convenience sample of expatriate high school students (grades 9 to 12) in four private schools in the UAE, after obtaining Institutional Ethics Committee approval. The minimum sample size, calculated by considering the prevalence of self-medication as 75% (based on average of prevalence rates of previous studies)8,7 and marginal error as 5%, was 300. Taking into account a non-response rate of 10%, the questionnaires were distributed to the 330 students present on the day of the survey. The response rate was 98.2% with 324 students returning the completed questionnaires.

Male and female students majoring in natural sciences, commerce and arts were considered to obtain a representative sample from all three streams of study. The four participating schools had nearly equal distribution of gender in the classes which was reflected in our study sample. The teachers were briefed about the study objectives and the instructions for filling the questionnaires were given to, who then conveyed the information to their students. Voluntary participation was stressed upon, confidentiality of data was assured and informed consent was obtained from the participating students.

Study questionnaire & validation procedure
------------------------------------------

A structured questionnaire, with close-ended statements, was developed through a series of focus group discussions with subject experts (three pharmacologists, two clinical pharmacists, two pediatricians and one internal medicine specialist) and review of literature.[@B3],[@B5],[@B6],[@B7],[@B8],[@B9],[@B10],[@B11],[@B16][@B17] The questionnaire was content-validated by the subject experts and ambiguities in the statements were removed after pilot testing.

Operational terms were defined in the questionnaire as follows: Self-medication: use of OTC or POM for self-treatment, without prior consultation with a doctor; Doctor: any person who was medically qualified to prescribe medications; Medication: Substance used for treatment or prevention or diagnosis of disease including modern medications or those from other healthcare systems.

The study questionnaire consisted of the following sections:

1.  Socio-demographic details

2.  Prevalence of self-medication: ascertained through a Yes or No response to a statement inquiring whether the students were taking medication without the advice of a doctor.

3.  Age of commencing self-medication

4.  Sources of drug procurement

5.  Person who recommended the self-medication

6.  Health complaints experienced in the preceding year

7.  Drugs used in self-medication during the preceding year and the previous two weeks

The reference to a recall period of one year had the possibility of under-reporting of medicine use and therefore, the use of medicines during the past two weeks was also obtained. A list of options was included for sections 4 to 7, following a review of literature indicating the commonly reported issues among self-medicating adolescents.[@B3],[@B5],[@B7],[@B8],[@B9],[@B11],[@B16][@B17] Health complaints such as flu symptoms, allergies and eye problems were also included due to regional relevance. In order to avoid misinterpretation, the drug groups were specified based on their primary effects (e.g.: pain killers; fever relieving medicines; sleeping pills; anti-allergy medicines) and technical terms were avoided. All of them (except for antibiotics and sedatives/hypnotics) were either OTC or medicines which can only be sold by pharmacist according to the UAE regulations.[@B18] The listed drugs were further classified according to Anatomical-Therapeutic-Chemical (ATC) Classification[@B19] in the results.

Statistical analysis
--------------------

Data analysis was done using SPSS 19 version. Means and proportions were calculated and the Pearson Chi-square test of significance was used to identify association among the dependent variable (self-medication) and the independent variables (age, gender, ethnicity and educational level of parents). The Spearman rank correlation coefficient was used to report the correlation between the number of health complaints and number of medicines self-medicated.

The period prevalence of self-medication was determined as the percentage of users out of the total sample who acquired a medicine that was not prescribed (written) or recommended (orally) by a physician. Any student who had a physician parent was not considered to be practicing self-medication.

The data of students who were self-medicating were further analyzed for sections 3 to 7 of the questionnaire. Several questions had multiple responses and therefore the percentages did not add up to a total of 100%. Since the participants did not respond to every statement in the questionnaire, there were differences in the value of n (the total population of respondents) for individual questions.

Results
=======

The socio-demographic characteristics of the 324 participating students appear in [Table 1](#T1){ref-type="table"}. All the students were expatriates from multi-ethnic backgrounds and almost equally distributed by gender. The majority were residing in the UAE for more than three years, aged 16 to 17 years with parents having college degrees.

###### 

Socio-demographic characteristics of sample

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Characteristic                                                                                                                        Number of students\            Number of students\       
                                                                                                                                        self-medicating (%)            not self-medicating (%)   
  ------------------------------------------------------------------------------------------------------------------------------------- ------------------------------ ------------------------- -----------
  Age\                                                                                                                                  14 years (n=14)                12 (85.7)                 2 (14.3)
  n=291                                                                                                                                                                                          

  15 years(n=38)                                                                                                                        31 (81.6)                      7 (18.4)                  

  16 years (n=100)                                                                                                                      94 (94.0)                      6 (6.0)                   

  17 years(n=92)                                                                                                                        81 (88.0)                      11 (12.0)                 

  18 years(n=38)                                                                                                                        36 (94.7)                      2 (5.3)                   

  19 years(n=09)                                                                                                                        8 (89.0)                       1 (11.0)                  

  Not reported (n=33)                                                                                                                   27 (81.8)                      6 (18.2)                  

  Gender\                                                                                                                               Male(n=149)                    134 (89.9)                15 (10.1)
  n=309                                                                                                                                                                                          

  Female(n=160)                                                                                                                         142 (88.8)                     18 (11.3)                 

  Not reported(n=15)                                                                                                                    13 (86.7)                      2 (13.3)                  

  Ethnicity\                                                                                                                            Asians of Indian\              113 (87.6)                16 (12.4)
  n=267                                                                                                                                 subcontinent(n=129)\*                                    

  Arabs(n=130)\*\*                                                                                                                      116 (89.2)                     14 (10.8)                 

  Caucasians (n=8)\*\*\*                                                                                                                6 (75.0)                       2 (25.0)                  

  Not reported(n=57)                                                                                                                    54 (94.7)                      3 (5.3)                   

  Paternal educational level\                                                                                                           Incomplete high school(n=26)   22 (84.6)                 4 (15.4)
  n=311                                                                                                                                                                                          

  High school(n=61)                                                                                                                     52 (85.2)                      9 (14.8)                  

  College (n=224)                                                                                                                       202 (90.2)                     22 (9.8)                  

  Maternal educational level\                                                                                                           Incomplete high\               30 (90.9)                 3 (9.1)
  n=310                                                                                                                                 school(n=33)                                             

  High school(n=86)                                                                                                                     74 (86.0)                      12 (14.0)                 

  College (n=191)                                                                                                                       172 (90.1)                     19 (9.9)                  

  \*Asians of Indian subcontinent: Indians, Bangladeshis, Pakistanis, Afghans, Sri Lankans, Nepalese\                                                                                            
  \*\*Arabs: Inhabitants of the Arabian Peninsula or other countries of the Middle East and North Africa and excluding UAE nationals\                                                            
  \*\*\*Caucasians: Individuals whose ancestral origins are in the continent of Europe                                                                                                           
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The period prevalence rate of self-medication in the past year among the participants was 89.2%, which did not vary with age, gender, ethnicity or educational level of the parents ([Table 1](#T1){ref-type="table"}). The majority of the respondents had started self-medicating after the age of 13 years (58.6%) but some also indicated 10-13 years (32.5%) and even 7-10 years (8.9%) as the age of commencing self-medication.

The most common sources of the medicines among the self-medicating students (n=289) were community pharmacies (71.3%) and stocks kept at home (20.4%) ([Figure 1](#F1){ref-type="fig"}). Parents (68.9%) and pharmacists (46%) were the most common source of drug recommendation ([Figure 2](#F2){ref-type="fig"}). There were no significant gender differences with regard to both these factors.

![Figure 1. Sources of drug procurement (Males=134; Females=142).](pharmpract-11-211-g1){#F1}

![Figure 2. Sources of drug recommendation (Males=134; Females=142).](pharmpract-11-211-g2){#F2}

Headache, fever and flu symptoms were the common self- reported conditions in the previous year. About half of the students also reported allergies and sleep problems. Females suffered significantly more often with inability to sleep, skin, eye and ear diseases and constipation than the males ([Table 2](#T2){ref-type="table"}).

###### 

Prevalence and gender distribution of self-reported health complaints in past one year among self-medicating students

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Health complaints                                                                  Number of students reporting frequency of health complaint in past one year (n=289)   Gender distribution of health complaint in past one year\#                                                     
  ---------------------------------------------------------------------------------- ------------------------------------------------------------------------------------- ------------------------------------------------------------ -------- -------- ------- -------- -------------- --------------
  Headache                                                                           45\                                                                                   83\                                                          52\      58\      19\     257\     117\           129\
                                                                                     (15.6)                                                                                (28.7)                                                       (18.0)   (20.1)   (6.6)   (88.9)   (87.3)         (90.8)

  Fever                                                                              87\                                                                                   123\                                                         32\      1\       0       243\     117\           117\
                                                                                     (30.1)                                                                                (42.6)                                                       (11.1)   (0.3)            (84.1)   (87.3)         (82.4)

  Flu/ cough / cold/\                                                                48\                                                                                   127\                                                         42\      16\      2\      235\     109\           116\
  Sore throat\                                                                       (16.6)                                                                                (43.9)                                                       (14.5)   (5.5)    (0.7)   (81.3)   (81.3)         (81.7)

  Stomach-ache                                                                       62\                                                                                   63\                                                          46\      22\      3\      196\     87\            101\
                                                                                     (21.5)                                                                                (21.8)                                                       (15.9)   (7.6)    (1.0)   (67.8)   (64.9)         (71.1)

  Pain in any other part of body                                                     58\                                                                                   50\                                                          35\      25\      12\     180\     84\            88\
                                                                                     (20.1)                                                                                (17.3)                                                       (12.1)   (8.7)    (4.2)   (62.3)   (62.7)         (62)

  Allergy                                                                            81\                                                                                   45\                                                          22\      6\       11\     165\     75\            81\
                                                                                     (28)                                                                                  (15.6)                                                       (7.6)    (2.1)    (3.8)   (57.1)   (56)           (57)

  Inability to sleep                                                                 42\                                                                                   23\                                                          33\      26\      23\     147\     57\            82\
                                                                                     (14.5)                                                                                (8.0)                                                        (11.4)   (9)      (8)     (50.9)   (42.5)\*       (57.7)\*

  Vomiting                                                                           92\                                                                                   43\                                                          8\       2\       0       145\     60\            79\
                                                                                     (31.8)                                                                                (14.9)                                                       (2.8)    (0.7)            (50.2)   (44.8)         (55.6)

  Skin problems                                                                      64\                                                                                   30\                                                          14\      10\      12\     130\     51\            74\
                                                                                     (22.1)                                                                                (10.4)                                                       (4.8)    (3.5)    (4.2)   (45)     (38.1)\*       (52.1)\*

  Eye problems                                                                       68\                                                                                   30\                                                          12\      7\       9\      126\     42\            78\
                                                                                     (23.5)                                                                                (10.4)                                                       (4.2)    (2.4)    (3.1)   (43.6)   (31.3)\*\*\*   (54.9)\*\*\*

  Diarrhea                                                                           74\                                                                                   36\                                                          11\      3\       0       124\     54\            66\
                                                                                     (25.6)                                                                                (12.5)                                                       (3.8)    (1)              (42.9)   (40.3)         (46.5)

  Constipation                                                                       77\                                                                                   25\                                                          9\       1\       2\      114\     42\            68\
                                                                                     (26.6)                                                                                (8.7)                                                        (3.1)    (0.3)    (0.7)   (39.4)   (31.3)\*\*     (47.9)\*\*

  Ear problems                                                                       73\                                                                                   22\                                                          3\       7\       8\      113\     39\            71\
                                                                                     (25.3)                                                                                (7.6)                                                        (1.0)    (2.4)    (2.8)   (39.1)   (29.1)\*\*\*   (50)\*\*\*

  Menstrual problems                                                                 36\                                                                                   25\                                                          36\      0        0       97\      NA             85\
                                                                                     (12.5)                                                                                (8.7)                                                        (12.5)                    (33.6)                  (59.9)

  \#Gender not reported by 13 students\                                                                                                                                                                                                                                                   
  Significant differences between Gender: \*p\< 0.05; \*\*p\< 0.01; \*\*\*p\<0.001                                                                                                                                                                                                        
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

In concordance with the health complaints reported, antipyretics, analgesics and antibiotics were the medications used most commonly used during the past year. A significant female preponderance was observed for the use of vitamins/ nutritional supplements and sedative/hypnotics in the previous year ([Table 3](#T3){ref-type="table"})

###### 

Drugs self-medicated in past one year

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Category of drugs\                                                                      Number of students reporting frequency of self-medication in past one year (n=289)   Gender distribution of self-medication in past one year\#                                                   
  (ATC Code)                                                                                                                                                                                                                                                                               
  --------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------ ----------------------------------------------------------- -------- ------- -------- -------- ------------ ------------
  Antipyretics (N02B)                                                                     73\                                                                                  107\                                                        20\      2\      1\       203\     90\          106\
                                                                                          (25.3)                                                                               (37)                                                        (6.9)    (0.7)   (0.3)    (70.2)   (67.2)       (74.6)

  Analgesics (M01A/ N02B)                                                                 38\                                                                                  96\                                                         38\      23\     3\       198\     89\          101\
                                                                                          (13.1)                                                                               (33.2)                                                      (13.1)   (8)     (1)      (68.5)   (66.4)       (71.1)

  Systemic Antibiotics (J01)                                                              75\                                                                                  65\                                                         10\      4\      \-       154\     71\          82\
                                                                                          (26)                                                                                 (22.5)                                                      (3.5)    (1.4)            (53.2)   (53)\        (57.7)

  Vitamins/ nutritional supplements (A11/B03)                                             55\                                                                                  23\                                                         12\      13\     21\      124\     49\          71\
                                                                                          (19)                                                                                 (8)                                                         (4.2)    (4.5)   (7.3)    (42.9)   (36.6)\*     (50)\*

  Nasal decongestant\                                                                     41\                                                                                  42\                                                         13\      7\      5\       108\     48\          56\
  (R01A/R01B)                                                                             (14.2)                                                                               (14.5)                                                      (4.5)    (2.4)   (1.7)    (37.4)   (35.8)       (39.4)

  Anti-allergic Drugs (R06)                                                               51\                                                                                  20\                                                         14\      4\      5\       94\      38\          52\
                                                                                          (17.6)                                                                               (6.9)                                                       (4.8)    (1.4)   (1.7)    (32.5)   (28.4)       (36.6)

  Anti-emetic\                                                                            56\                                                                                  22\                                                         3\       1\      \-       82\      34\          46\
  Drugs(A04)                                                                              (19.4)                                                                               (7.6)                                                       (1.0)    (0.3)            (28.4)   (25.4)       (32.4)

  Sedatives/\                                                                             35\                                                                                  17\                                                         8\       12\     6\       78\      27\          48\
  Hypnotics (N05C)                                                                        (12.1)                                                                               (5.9)                                                       (2.8)    (4.2)   (2.1)    (27)     (20.1)\*\*   (33.8)\*\*

  Herbal/ Homeopathic                                                                     41\                                                                                  27\                                                         7\       3\      2\       80\      39\          40\
                                                                                          (14.2)                                                                               (9.3)                                                       (2.4)    (1.0)   (0.7)    (27.7)   (29.1)       (28.2)

  Anti-diarrheal\                                                                         56\                                                                                  13\                                                         2\       2\      \-       73\      32\          39\
  Drugs(A07)                                                                              (19.4)                                                                               (4.5)                                                       (0.7)    (0.7)            (25.3)   (23.9)       (27.5)

  Drugs for constipation (A06)                                                            44\                                                                                  18\                                                         4\       1\      3\       70\      28\          40\
                                                                                          (15.2)                                                                               (6.2)                                                       (1.4)    (0.3)   (1.0)\   (24.2)   (20.9)       (28.2)

  Others                                                                                  21\                                                                                  5\                                                          4\       \-      9\       39\      15\          23\
                                                                                          (7.3)                                                                                (1.7)                                                       (1.4)            (3.1)    (13.5)   (11.2)       (16.2)

  ATC code: Anatomical-Therapeutic-Chemical Classification (World Health Organization)\                                                                                                                                                                                                    
  \#Gender not reported by 13 students\                                                                                                                                                                                                                                                    
  Significant differences between Gender: \*p\< 0.05, \*\*p\< 0.01                                                                                                                                                                                                                         
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

As with self-medication during the previous year, analgesics and antipyretics were most commonly used during the past two weeks too. Statistically significant gender differences were observed with the use of analgesics, sedative/hypnotics (higher in females) and anti-allergic, herbal/homeopathic medicines (higher in males) in the past two weeks ([Table 4](#T4){ref-type="table"}).

###### 

Drugs self-medicated in past two weeks

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Category of drugs\                                                 Number of students self-medicating at least once in past two weeks (%) n=289   Gender distribution of self-medication in past two weeks\#   
  (ATC Code)                                                                                                                                                                                                     
  ------------------------------------------------------------------ ------------------------------------------------------------------------------ ------------------------------------------------------------ -------------
  Analgesics (M01A/ N02B)                                            149 (51.6)                                                                     61 (45.5)\*                                                  82 (57.7)\*

  Antipyretics (N02B)                                                124 (42.9)                                                                     54 (40.3)                                                    65 (45.8)

  Nasal decongestants (R01A/R01B)                                    63 (21.8)                                                                      29 (21.6)                                                    27 (19.0)

  Vitamins/Nutritional supplements(A11/ B03)                         54 (18.7)                                                                      25 (18.7)                                                    26 (18.3)

  Systemic Antibiotics(J01)                                          33 (11.4)                                                                      15 (11.2)                                                    18 (12.7)

  Anti- allergic Drugs (R06)                                         22 (7.6)                                                                       15 (11.2)\*                                                  6 (4.2)\*

  Anti-emetic Drugs (A04)                                            26 (9.0)                                                                       10 (7.5)                                                     13 (9.2)

  Sedatives/Hypnotics(N05C)                                          31 (10.7)                                                                      9 (6.7)\*                                                    21 (14.8)\*

  Herbal/homeopathic Drugs                                           25 (8.7)                                                                       17(12.7)\*\*                                                 6 (4.2)\*\*

  Anti-diarrheal Drugs (A07)                                         18 (6.2)                                                                       8 (6.0)                                                      9 (6.3)

  Drugs for constipation (A06)                                       12 (4.2)                                                                       7 (5.2)                                                      4 (2.8)

  Others                                                             19 (6.6)                                                                       8 (6.0)                                                      10 (7.0)

  \#Gender not reported by 13 students\                                                                                                                                                                          
  Significant differences between Gender: \*p\< 0.05; \*\*p\< 0.01                                                                                                                                               
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

On sub-analysis of the data, the majority of self-medicating students (71.3%) reported experiencing at least one health problem in a month, with significant differences (p\<0.01) observed among males (64.2%) and females (78.2%). Similar significant gender differences (p\<0.001) were also observed in self-medication at least once in a month (Males: 38.8%; Females: 58.4%). A small fraction of students (22.1%) reported at least one health complaint and 15.2% were partaking at least one drug on a daily basis. There were no gender differences in the health complaints suffered daily and daily use of drugs.

The students had experienced an average of 7.9 (SD=4.2) health complaints in the past year. They had self-medicated with one to twelve drugs during the past year and with one to seven drugs during the past two weeks. The average number of drugs self-medicated during the past year and the past two weeks were 4.5 (SD=3.6) and 2 (SD=1.5) respectively. There was a statistically significant positive correlation between the number of health complaints and number of medicines self-medicated for both boys (r=0.557; p\<0.001) and girls (r=0.648; p\<0.001).

Discussion
==========

Our study is the first that examined the self-medication practices among the adolescent expatriate population in UAE. The high prevalence of self-medication, which illustrates autonomous health behavior in this population, is quite alarming. Recent research has also revealed that prescription and OTC drug abuse is an emerging trend[@B12],[@B20] and the use of medicines in adolescents is being regarded as part of a cluster of risk behaviors.[@B21] Additionally, as most lifestyle habits are acquired during adolescence and as adolescents have inadequate knowledge about drugs[@B7],[@B22] this group is at high risk for irrational drug use.

Although other studies have used different recall periods, which limits comparison, the prevalence of self-medication in our sample is comparable to that reported in Kuwaiti (92%)[@B8] or Maltese (90.3%)[@B16] adolescents and higher than that observed in German (57%)[@B7] or Brazilian adolescents(56.6%[@B3], 52.6%[@B23], 50%[@B10]). Though self-medication is reported to increase with age among Danish5, Kuwaiti[@B8], Saudi adolescents[@B24]; more common in German[@B7], Norwegian[@B9], Brazilian[@B10] females[@B6] and associated with maternal educational level in Brazil[@B10], no such associations were observed in our study.

Our data is concordant with literature[@B16],[@B25] that show pharmacies as the most common sources of medicines. Studies had also reported that adolescents had access to the home medicine cabinet[@B26] or obtained their medicines from their parents.[@B5] Moreover, parents and pharmacists can probably influence adolescents on the appropriate use of drugs as the majority of our students reported to be self-medicating on their recommendation. Other studies have likewise identified mothers[@B3],[@B10] and pharmacists[@B3],[@B23] as being responsible for advising adolescents. Interestingly, only 5.2% of the cases of self-medication in our study were influenced by the media (including internet), analogous to that reported elsewhere.[@B3]

The high proportion of our students suffering from headache, fever and flu (as observed in other studies[@B3],[@B7],[@B11],[@B17]) indicates the association of self-medication with symptomatic treatment of these conditions. The high prevalence of self-reported allergies and sleeping problems is also notable as a lower prevalence of allergic rhinitis (36%)[@B27] and insomnia (20%[@B11], 15%[@B7]) had been reported elsewhere. Our data also confirms the adolescents' self-rated health as a predictor of medicine use because a positive correlation was found between the self-reported health complaints and medicine consumption for both genders.

The female excess observed for certain self-reported health complaints is also observed in other studies.[@B28] Some researchers have explained these gender differences due to the differences in biology, psychological stresses, self-image, fixation with physical appearance, etc.[@B29] The latter two reasons may contribute to the greater prevalence of skin and eye diseases reported by our female students. The higher proportion of females experiencing health complaints at least once a month (78.2%) may also be attributed to the high prevalence of menstrual pain (59.9%). The high monthly morbidity reported by females is also corroborated by their significantly higher use of analgesics in the preceding two weeks ([Table 4](#T4){ref-type="table"}).

As reported in other studies[@B3],[@B5],[@B7],[@B8],[@B9],[@B10], analgesics and antipyretics were the medicines most commonly used. Many of our students were also taking nutritional supplements (43%), indicating their awareness of health-related issues. The use of anti-allergics (32.5%) is almost similar to that reported by Kuwaiti adolescents (40%).[@B8] This high use of anti-allergics and nasal decongestants along with the high prevalence of self-reported allergies in our sample may suggest the need for further research on the regional prevalence of these disorders. The use of herbal/homeopathic medicine by a third of the sample indicates their acceptance of these alternative healthcare systems.

The one year prevalence rate of self-medication did not show any difference with regard to gender in our study. Nevertheless, on analyzing the practice of self-medication with respect to use of specific drug groups, a female excess was observed. Analogous to our study, female predominance of self-medication has also been reported for pain (especially headache, stomach-ache)[@B5],[@B6],[@B8],[@B9] and sleeping difficulties[@B5] ([Tables 3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}). However, in contrast to the female excess observed with respect to vitamins/nutritional supplements in our study ([Table 3](#T3){ref-type="table"}), the use of vitamins was higher among male Kuwaiti adolescents.[@B8] Moreover, unlike the significant male excess observed in the use of anti-allergics over the past two weeks ([Table 4](#T4){ref-type="table"}), no such gender differences were reported in other studies.[@B8],[@B9]

The high prevalence of self-medication with antibiotics (54%) during the past year is alarming even though it is similar to that encountered among Indian adolescents (58%).[@B25] In contrast, Maltese (19%)[@B16], and Brazilian adolescents (8.6%)[@B3] seemed to be using antibiotics less often. The general population of UAE is also reported to be self-medicating frequently with antibiotics acquired from community pharmacies without prescriptions[@B30],[@B31], though the OTC dispensing of antibiotic is illegal.[@B18]

Studies have indicated that immigrants were more likely to self-medicate[@B32] and their prior experiences in countries with easy access to antibiotics influenced their acquisition of antibiotics without a prescription.[@B33] The majority of expatriates residing in UAE come from developing countries where pharmacists often dispense antibiotics without prescriptions.[@B4],[@B34] Consequently, as many of our expatriate adolescents appeared to be successful in obtaining antibiotics, it may be due to easy accessibility to stocks at home[@B16],[@B25],[@B26] (bought from their own home countries or from community pharmacies in UAE[@B30],[@B31]) or "leftover" antibiotics from previous prescriptions.[@B26] Inappropriate self-medication with antibiotics and the overall volume of antibiotic consumption in the community have serious implications in the development of antibiotic resistance.

The use of sedatives/hypnotics by about one fourth of our sample is also noteworthy. Being a prescription drug in UAE, the sources for this may also be the same as those for antibiotics. Literature indicates a low prevalence of use of this drug (6.4%[@B6], 15%[@B7]). Furthermore, a female excess for sedatives/hypnotics was observed, which has also been reported by the Danish study5 but not confirmed by other studies.[@B6],[@B9]

The self-medication pattern observed in our respondents is similar to the practices adopted by adults. Analogous to our results, the use of analgesics/antipyretics and antibiotics is also commonly encountered among the adult population.[@B4],[@B35]

The high overall use of medicines indicates that adolescents are taking responsibility for their own health but also exposes them to risks of misdiagnosis, inappropriate use, drug interactions and polypharmacy. Health care providers, educators and parents can play a vital role in making the transition to self-care successful in adolescents.[@B36] A robust pharmacovigilance system is also advocated, with the community pharmacists providing advice to adolescents on responsible self-medication under adult guidance.[@B2] This extended role should be also taken into account in the education, training and practice of community pharmacists. Education and awareness campaigns can also be undertaken to promote the role of the pharmacist and enhance opportunities for adolescents communicating with pharmacists. More in-depth studies identifying and tackling the raison d\'être of the use of antibiotics, sedatives, or hypnotics and education campaigns dealing with the effects of their inappropriate use directed at parents, adolescents and pharmacists can be advocated. Strict regulatory strategies should be enforced to limit the import of POM and their sale without prescription. OTC medicines may be dispensed to adolescents in limited numbers for the relief of mild illnesses.

We acknowledge the limitations of this standardized survey, particularly the self-reported nature of data and the likelihood of mutual influence between students .However, adolescents appear to report health risk behaviors and medicine use reliably over time.[@B37] We are also aware that there could have been an overlap of use of Acetaminophen and Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) for the relief of pain and fever. Moreover, in view of the inclusion of schools with English as the medium of instruction (without representation from schools using Arabic or other languages), the small sample size and the non-probability sampling design, it may not be possible to generalize the results to the whole of UAE. Nevertheless, given the paucity of previous research, we consider that our study contributes to increasing the knowledge of medicine use in this population.

Conclusions
===========

This is the first study to explore the self-medication practices among adolescent students in UAE and provides baseline data critical in creating awareness about the risks and benefits of self-medication. The prevalence of self-medication among the high school students in UAE was high, with no variation based on age, gender, ethnicity or parents' educational level. A high incidence of self-reported health complaints and a female preponderance of medicine use for certain health complaints were also discerned. As pharmacies were the most common source of self-medicated drugs and pharmacists were one of the common sources of drug recommendation, the community pharmacists have an important role as qualified public health educators in advising adolescents both on the choice of medicines and their safe and effective use. The extensive use of antibiotics and sedative/hypnotics indicates a necessity for educational health programs emphasizing the risks associated with their irrational use and strict enforcement of UAE Federal Laws regarding the dispensing of these drugs. Additional studies on local Emiratis adolescents and other expatriate ethnicities are directions for our future research. Health care providers, pharmacists, educators and parents should be actively involved in early health education strategies for establishing responsible use of medicines in this age group.
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